Transcriptional profiles of virulent and precocious strains of Eimeria tenella at sporozoite stage; novel biological insight into attenuated asexual development.
Chicken coccidiosis is caused by Eimeria spp., particularly Eimeria tenella, and is characterized by watery or hemorrhagic diarrhea, resulting in death in severe cases. Precociously attenuated live vaccines are widely used to control the disease, and these are produced by serially passaging virulent strains through chickens, and the collection of oocysts from feces at progressively earlier time points during oocyst shedding. Sporozoites of the precocious strain rapidly enter the intestinal mucosa, and their subsequent asexual development reduces their growth. However, there have been few detailed genetic or transcriptional analyses of the strains. Here, we used RNA sequencing to gain novel biological insight into the pathogenicity and precocity of E. tenella. We compared the differential transcription in the sporozoites (the initial stage of endogenous development) of virulent and precocious strains by mapping the sequence reads onto the draft genome of E. tenella. About 90% of the reads from both strains were mapped to the genome, and 16,630 estimated transcript regions were identified. Using Gene Ontology slim and Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses and the annotation of the estimated transcripts with Blastx, we found that the expression of some genes involved in carbohydrate metabolism were expressed two-fold more strongly in the virulent strain than in the precocious strain. Characteristically, genes related to proteins secreted from the apical complex, proteases, cell attachment proteins, mitochondrial proteins, and transporters were most strongly upregulated in the virulent strain. Interestingly, the expression of genes associated with cell survival, development, or proliferation was strongly upregulated in the precocious strain. These findings suggest that virulent strains survive long before invasion and invade actively/successfully into host cells, whereas proliferative processes appear to affect precocity.